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Pixels for CDFII in Run IIb

• Replace Layer00 strips with pixels
– radiation survivability to 30 Mrad / 30 fb-1 is desirable
– pattern recognition: 3.3 M channels vs 14 K channels
– z resolution 60-120 µm possible
– large S:N helps r-φ resolution, trigger, etc.

• Pixels are feasible for ~2004
– ATLAS-style sensors in production
– FPIX readout chip in advanced prototype
– cost and schedule fits into RunIIb plans

• Overlap with BTeV and D0
– BTeV 10% scale test is comparable
– Economy of scale (preproduction/production quantities)
– Initial sharing of resources (personnel and financial)

Precision tracking in the high radiation collider environment for a 
Higgs discovery at the Tevatron before LHC turn-on. 

Pixels are the preferred technology and they are
available to CDF. CDF needs to decide soon (Jan.
2001) whether to pursue this option for RunIIb.
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RunIIb Replacement Silicon

• SVXII designed for 2 fb-1
• Laboratory has initial guidelines

– 15 fb-1 by 2007
– Minimal upgrade ($2.5M)
– Minimal shutdown (~ 6 months)

• Nov PAC: CDF to respond to
– Layer00 only replacement
– Partial replacement
– Full replacement

• RunIIb replacement silicon WG
– Evaluated longevity expectations
– Evaluated effort and critical items

for various options
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CDF silicon system
• L00, L0, L1, L2, (L4) at risk

– S/N<6 or can’t fully deplete
– Huge uncertainties: 3-12 fb-1

• Partial replacement not viable
• “SVX4” chip development is

the critical item to start
• Pixel option

Full replacement concept
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Pixel concept

12 staves in φ
each with 12
modules in r-z

Modules with a
single row of
8 chips

ATLAS WAFER FPIX1 chip

ATLAS stave
design
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Pixel concept
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Material estimate

Regions of 4 layers of Si
Regions of cooling
Goal is < 2.5% Xo
(HDI adds 0.1% Xo)
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Pixel DAQ concept

• Hits stored in cell
• Readout via column logic
• FPIX sends data to a pixel port

card (serialized?)
• optical link to a pixel-FIB
• FIB controls pixels and receives

data in a deep memory module,
time orders hits, matches to L1
accept, sends data to VRB.

• Concept exists that pixel-FIB
combines hits into “strips” for
SVT trigger
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Cost
Overlaps with BTeV 10% scale test

Round numbers: $2.0M for CDF alone
                            $1.5M for CDF/BTeV
                            $1.0M for CDF/BTeV/D0
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Schedule
FY01: FPIX and module R&D done by BTeV
   Mechanical design: two 0.5 FTE engineers: 
      system mock-up and carbon prototypes
   DAQ design: CDF pixel test stand
   Specify pixel port card/pixel-FIB
2002: Order sensors and readout chips
          Mechanical and DAQ prototypes
          Begin module assembly
2003: Finish module assembly and test 
          Build and assemble staves
          DAQ production
Oct 2003: Ready for data

Hope is that the joint project will benefit both
the current collider experiments and BTeV

Initial CDF groups: FNAL, UC Davis, CMU,
New Mexico, Rutgers, LBNL, Purdue, +others
(new institutions, new assistant professors).
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CDF pixels
http://www-rhvd.fnal.gov/wester/
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D0 pixels Ela Barberis
Meenakshi Narain
Gordon Watts

http://d0.phys.washington.edu/Projects/Pixels/


